The stereoselectivity of the Clostridium perfringens phospholipase C: hydrolysis of thiophosphate analogs of phosphatidylcholine.
Thiophosphate containing analogs of phosphatidylcholine have been synthesized with varying degrees of structural complexity. These analogs have been used in a continuous spectrophotometric assay for phospholipase C from Clostridium perfringens in order to examine the requirement for substrate ester functionalities and the stereoselectivity of the enzyme. The substrate analogs with ester groups in the nonpolar portion of the molecule were acceptable substrates for phospholipase C, while those analogs without ester functionalities were not hydrolyzed. Substrate analogs with chiral centers were resolved using the stereospecificity of phospholipase A2 from Crotalus atrox venom. These resolved substrates were used to study the biphasic hydrolytic time courses observed when rac-dioctanoylphosphatidylthiocholine was used as substrate. The "naturally occurring" enantiomer with R absolute configuration was rapidly hydrolyzed in the presence of phospholipase C while the "nonnaturally occurring" enantiomer with S configuration was slowly hydrolyzed only after a long induction or "lag" period. The selectivity for the R enantiomer over the S enantiomer can be lessened by altering the composition of the substrate micelles resulting in accelerated rates of hydrolysis of the S enantiomer.